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' Definition: Data Center Al Chips — Al Accelerators

Representative chips in roadmaps

o ®
* Hopper architecture GPUs: H100/H200, and H20

Blackwell architecture GPUs: B100/B200/B300
Rubin architecture GPUs: R200/R300/ CPX
* Feynman architecture GPUs

* MI250/MI300/MI1325/M1400

Data Center

Google Google’s TPU V1~V8

Al Accelerator
Chips

e Trainium 2~4; Inferentia 1,2

Application- MTIA-T1.0,1.5.2,3

MTIA-11.0, 2.0, 3.0, 4.0

specific
Al Chips

* Maia 100, 200

Huawei’s Ascend 910A/910B/910C/...960

Cambricon’s Al chips

Chinese local
suppliers

Note : GPUs stand for general-purpose GPUs, and application-specific Al chips include Al ASICs and Al ASSPs.

3 Source: DIGITIMES, 2025/11 -




Definition: Data Center Al Chip Advanced Packaging

Representative packaging technologies
® ®
* CoWoS, FoCoS-Bridge, FOEB, Foveros

* System on Wafer (SoW)

m * SolC, Foveros Direct, X-Cube

—>

Al Accelerator

Chips

* CoWoS, FoCoS-Bridge, FOEB, Foveros
* SoW
* SolC, Foveros Direct, X-Cube

Application-specific
Al Chips

Data Center
HBM stacks are co-packaged into
Al Chip the Al accelerator by 2.5D

interposer-based packaging

* Micro-bump TCB (Thermo-Compression Bonding)
* Hybrid Bonding (2028~)

Advanced
* CoWoS, FoCoS-Bridge, Foveros, EMIB

* Foveros Direct
* Not including 2D Fan-outs and traditional FC-BGA
packaging.

Packaging

Al Server CPUs

Al Networking * CoWoS and similar technologies
— * 2.5D Fan-out for Co-Packaged Optics (CPO)

Processors
Source: DIGITIMES, 2025/11 * SolC for EIC/PIC integration in optical engines(OE)

B In the following pages, the term “custom Al chips” is equivalent to “application-specific Al chips,” and “GPU” is equivalent to “GPGPU".
B Al networking processors consist of Switch ICs, DPUs/SmartNICs, and custom Al rack-scale-up interconnect chips for NVSwitch/UALink

. andsimilar Al networking technologies within the rack.




' Executive Summary (1): Data Center Al Chip Advanced Packaging
Growth Strongly Outpacing the Semiconductor Market

2024-2030 Growth Comparison: Semiconductor,

Packaging & Testing, and Al Chip Advanced Packaging
B With the generative Al surge, the

global semiconductor market is

o set to exceed USS$1 trillion by
Global Semiconductor Market 8 . 7 A) 2030, growing at an 8.7% CAGR
from 2024-2030.

‘Semiconductor Packging & TestingMarket | 9,590 = mhe overallpackaging and testing

segment is growing faster at a

45 . 5% 9.5% CAGR over the same

timeframe.

Data Center Al chip Advanced Packaging Market

B Crucially, the datacenter Al chip
advanced packaging market is
poised for explosive growth,
featuring an impressive 45.5%

CAGR through 2030.

5Source: DIGITIMES, 2025/11




y Executive Summary (2): Datacenter Al Advanced Packaging to Hit
$53.1B, Driven by CoWoS and other 2.5D/3D Technologies

Global data center Al chip advanced packaging revenue increases from $5.6B in 2024 to $53.1B in 2030,
with a 45.5% CAGR.

® Data center Al chip advanced packaging includes 2.5D CoWoS, 3D SolC, SoW, and similar packaging technologies for
Al accelerators, Al server CPUs, HBM, and Al networking.

® CoWosS (Chip-on-Wafer-on-Substrate)/CoPoS (Chip-on-Panel-on-Substrate) and similar technologies are expected to
account for 58% of the market by 2030.

® System on Wafer(SoW) and SolC-like 3D stacking will gain market share from CoWoS.

Global Data Center Al Chip Advanced

Packaging Revenue Forecast
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y Executive Summary (3):Taiwanese players will continue to hold over
' 70% of the data center Al chip packaging market by 2030

B Taiwan’s share of global data-center Al chip packaging is projected to moderately decline from 77% in 2024 to 70% by
2030, indicating increasing competition from other regions.
* Intel, Samsung, and Rapidus are all working on their own advanced packaging technologies.
* Amkor and other companies, such as those from Singapore and Malaysia, will increase their investments in advanced
packaging.
* China’s self-sufficiency policy will boost the growth of Chinese local companies in the advanced packaging sector.
B Why can Taiwanese vendors still hold a 70% market share by 2030?
*  TSMC is the leader in advanced wafer fabrication and in various 2.5D/3D packaging technologies.
* Besides TSMC, Taiwan has a highly competitive Al rack and semiconductor supply chain that collaborates closely with
leading hyperscalers and leading chip platform vendors.
Taiwanese Vendors’ Data Center Al Chip Advanced Packaging Revenue Forecast
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' Application-specific Al Chip Shipments CAGR by 21% from 2024 to
2030, Surpassing the growth of Al GPUs and CPUs

Data Center Al Chip Shipment CAGR (2024-2030)

B 0% High-end GPUs Total GPU advanced packaging

R Mid-end GPUs revenue is projected to exceed 1.4

times that of application-specific Al

21% Application-specific Al chips ChipS by 2030.
- 10% Al server CPUs
13% Al networking processors

Source: DIGITIMES, 2025/11

B The mid-end GPUs will grow fastest due to their low base in 2024. On the other hand, High-end GPUs have the lowest CAGR (9.9%) due to their
high base in 2024 and the increase in dies per chip in the coming years. It is worth noting that high-end GPUs will remain the largest segment of
the Al chip market in terms of foundry revenue by 2030, mainly due to their large chip sizes and adoption of advanced process technologies.

B The CAGR of application-specific Al chips will be higher than that of GPUs.
® The shipment of Google TPUs will increase significantly for internal use and for external GCP customers such as Apple, OpenAl, and Anthropic.
® The catch-up of Chinese vendors like Huawei and Cambricon to support China's self-sufficiency policy.

B Al server CPU shipments CAGR is expected to grow (10%) because the demand for GPUs and application-specific Al chips is much higher than
that for CPUs.

B Al networking chips have a 13% CAGR, but only high-end switch chips require CoWoS or other 2.5D packaging to reduce the path length for large
switch dies and HBM.




' Advanced Packaging Improves Performance Significantly

B Without advanced packaging, compute performance per reticle area would increase by 80X (purely due
to process-node improvements) from N28 to Al6.

B Combined with advanced packaging, the compute performance of the A16 process node achieves a 320X
improvement over the N28 node.

Evolution of Compute Performance (Speed x Density) per Reticle
From Process Node N28 to A16

Times
400
~320X
300
200 Advanc.ed
Packaging
100 —o— —0 ~80X
Without advanced packaging
0

N28 N5 N3 N2 Al16

Source: TSMC, 2025/9




y CoWoS-L Combines the Benefits of COWoS-S and CoWoS-R, Offering
' High Performance and Large Interposer Availability

Comparison of CoWoS Family

CoWoS-S CoWoS-R

Source: TSMC, 2023 !!!!gg!!!!

Supstrate

E— comos s

Interposer material Silicon Redistribution Layers (RDL)
Interposer size 1~3.3X reticle size 1.4~5.5X

# of HBM Stacks 8 8/12
Performance good medium

Cost high Lower than CoWoS-S

Al accelerators; Al networking ICs;

Al accelerators; FPGA for data center

Applications . (suitable for cost-concerned and
and networking . .
large interposer applications)
Customers Nvidia, AMD, Google... AWS

Source: DIGITIMES, 2025/11

10

B CoWoS-L and CoWoS-R are the solutions for larger interposers, CoWoS-L can also provide near the CoWoS-S performance in finer pitch applications.

Substrate

Silicon Bridge + RDL
3X ~ >9X
8/12/16
good
Initially highest for complexity

Al/HPC: especially suitable for large
interposers to attach more big dies
and multiple HBM stacks.

First customer: Nvidia (Blackwell)

JIGITIMES
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